Effect of nitric oxide on lung surfactant secretion.
Lung surfactant is secreted from epithelial type II cells into alveolar airspace in response to airborne and circulating stimuli. Nitric oxide (NO) can be generated by constitutive and inducible nitric oxide synthases (cNOS and iNOS) in pulmonary endothelial and epithelial cells. The authors therefore examined the effects of NO on lung surfactant secretion using an isolated perfused rat lung model and primary culture of type II cells. Infusion of L-N(G)-nitroarginine methyl ester (L-NAME) (100 micro M), an inhibitor of cNOS and iNOS, via pulmonary circulation for 90 minutes resulted in a decrease of lung surfactant secretion (1.55%+/-0.15% in control versus 0.79%+/-0.16% in L-NAME-treated lungs, P <.05). However, aminoguanide, an inhibitor of iNOS, had no effect, indicating that the decline of lung surfactant secretion is due to the specific blockage of cNOS rather than iNOS activity in perfused lungs. A reduction of cGMP level by 1H-[1,2,4] oxadiazolo[4,3-a]quinoxalin-1-one (ODQ) (25 micro M), a specific inhibitor of guanylyl cyclase, inhibited surfactant secretion by 64%. Furthermore, KT5823 (1 micro M), an inhibitor of protein kinase G, depressed surfactant secretion by 40%. These results suggest that physiological concentrations of NO are required for lung surfactant secretion and NO-mediated secretion is at least partly via a rise of cGMP level and activation of protein kinase G. In primary culture of alveolar type II cells, spermine NONOate (SPER/NO), a NO donor, increased basal phosphatidylcholine (PC) secretion in a dose-dependent manner. Maximal stimulation was observed at 1 micro M. However, in the ATP-stimulated type II cells, SPER/NO displayed a biphasic effect on PC secretion. At low concentrations (0.1 to 1 micro M), SPER/NO increased ATP-stimulated PC secretion, whereas at a high concentration (100 micro M), SPER/NO inhibited the secretion. The results suggest that NO may play an important role in lung surfactant secretion.